Introduction
In the early 1970's high-risk neonates were generally referred from obstetric clinics to neonatal units with insufficient support after birth and during transport. To counter this, pediatricians established neonatal transport services. Due to the enthusiasm of pediatricians and pediatric nurses these services still operate. Although articles have been published on the structure, organization and the equipment of transport systems [1, 7, 10, 12, 13, 17, 19] , reports about their effectiveness have been few in number [3, 11, 18, 21] . There are both obstetricians as well as pediatricians who claim that critically ill infants who are transferred have the same prognosis as "inborn" infants at perinatal centers, if expert care after delivery is followed by safe transport with skilled neonatal intensive care. Sometimes this may be true, but it is not applicable to newborn care in general.
It is the object of the following evaluation to survey the effectiveness of regional neonatal transport systems. Definition of effectiveness: Evaluating the quality of medical care (effectiveness) is one part of the concept of quality. It is defined as the ratio of an actually achieved result of a diagnostic and/or therapeutic medical action to the expected one. A medical activity is "effective", if it contributes a patient-specific success which could not be obtained without the professional services rendered. We have to find out whether the program does more good than harm when implemented under normal field conditions [21] . There are, however, difficulties in the definition and measurement of the outcome even in the field of neonatal transport. Since this is partly due to the lack of valid and process-specific outcome indices, the assessment of effectiveness must focus upon the medical process; this can be done using criteria described below.
Materials and methods
The following analysis is based on data of the ARVO-YLPPÖ study. Its aims, structure, methods and some results have been described elsewhere [15] . In this report all neonates with birth weights below 2000 grams delivered in Southern Bavaria (approximately 58,000 deliveries per year in 163 obstetric units) between 1979 and 1981 and referred to one of 19 children's hospitals within the first ten days of life were considered.
Data of health condition, clinical course, diagnosis, therapy and outcome was collected using a questionnaire. Anonymity was guaranteed to both participating hospitals and patients. The data were evaluated centrally at the ISB.
Obstetric data were obtained from the Bavarian Perinatal Survey (BPS) which required documentation of the course of pregnancy and delivery of the corresponding mothers. Not all obstetric departments participated in this survey. As the two surveys were run independently and personal data had to be plotted out, matching mothers and infants questionnaires was only possible in 85% of the cases in the Munich area and 50% of the cases in the South Bavarian area [15] . Regional perinatal care cases can be divided into three categories:
1. The child was born at a perinatal centeri. e. a level III hospital, and was subsequently referred to the attached NICU (N = 3). One NICU also admitted babies from obstetric departments in the Munich area. Before 1982 the Munich perinatal centers were the only perinatal centers in Southern Bavaria. 2. The child was born at an obstetric clinic in the Munich area (radius 30 km) and referred to a NICU in a pediatric hospital in Munich (N = 5). 3. The child was born at an obstetric clinic in Southern Bavaria (outside the Munich area) and was referred to a NICU in one of the regional children's hospitals (N = 11).
Primary neonatal care can be classified by the presence or absence of a pediatrician 1) at birth, 2) after birth, and 3) during transport. In clinical practice the following combinations are of importance:
-A pediatrician trained in neonatalogy attended delivery and accompanied the subsequent neonatal transport to NICU (PAT). In areas without a perinatal center transfer was carried out by regional neonatal transport teams. -A pediatrician arrived after birth in the referring hospital and performed the neonatal transport to NICU (PT). 
Results
Table I summarizes the data of 248 patients from the Munich perinatal centers and compares them with the other regions. These babies demonstrate a higher incidence of unfavorable conditions on admission to the NICU and a lower mortality rate. Half of the infants were intubated (58.8%) and ventilated (50.8%); half of the rest suffered from RD (25.8%). Nevertheless, the mortality was low (6%). In the group receiving continuous care by neonatologists (PAT, I) the highest accumulation of risks is combined with the lowest mortality rate (4.8%). This also emphasizes the necessity for the effectiveness of primary care by pediatricians. This was provided in only 75% of referred babies. The data of neonates receiving primary care by obstetricians are listed in column T, I. One quarter of these had a low Apgar score on admission and 2 /3 of them were hypothermic (64%). Only half of 47% intubated infants were ventilated. These findings were associated with a remarkably higher mortality (8.5%).
Sevenhundred and thirty-six infants were referred to pediatric hospitals in the Munich area (table  I) . Approximately 6 out of 10 newborns (64.5%) were initially cared for, and transferred by, a pediatrician (PAT, II). Every fifth patient (20.5%) re- Yet, there is no difference in the status and mortalities of groups PAT and PT. The risks seem to be equally distributed in the two groups. The mortality rates (14.1% and 12.6%) are about double that of infants born and cared for in Munich level III hospitals, even though the "cardiorespiratory morbidity" on admission was lower in the groups of infants not born at perinatal care centers. One hundred and ten LBW infants (14.9%) were born in maternity hospitals without pediatric (and some without medical) attendance (T, II). Nearly 40% of them were referred after the first day of life. One could question whether these babies, who had a tendency to develop hypoglycemia and hypocalcemia, were adaequately cared for at these obstetric clinics.
Fewer transports to regional pediatric hospitals were accompanied by pediatricians in Southern Bavaria than in the Munich area. Four hundred and twenty-eight of 681 referrals (62.8%) were carried out by pediatric transport teams. In 38.2%, the pediatrician was present at delivery (PAT, III). In 24.6% of high-risk deliveries with subsequent postnatal transfer, the pediatrician was called or arrived too late (PT, III); every fourth infant was intubated (26.2%) and ventilated (24.5%); and a quarter (25%) suffered from RD.
Two hundred and fifty-three infants (27.2%) were transported without a pediatrician in attendance (T, III). Their general condition was impaired in about 40% of the cases. Hypothermia and RD were present in 47.8% and 31.2% respectively, and their mortality rate was high (12.3%). We can assume that both risks at birth and during transport were underestimated.
The evaluation of care in perinatal departments outside of Munich demonstrated a correlation between the mode of primary medical services and the conditions of the infants on admission. An accumulation of unfavorable conditions were found in the PAT-group (continuous pediatric care). Every third infant (33.5%) was already ven-tilated on admission, another third (34.6%) suffered from RD. Infants, who received primary care at an obstetric unit and were then transferred under the supervision of a pediatrician (PT), demonstrated a lower incidence of impaired condition (43%), hypothermia (28%), RDS (25%) and mechanical ventilation (24.5%). Similarly the mortality rate (11.9 vs. 21,2%) was significantly lower.
From these results we can conclude: A LBW infant who has to be transported from an obstetric department to a pediatric clinic receives no benefit from continuous pediatric care starting at delivery. Or in other words: it seems to be insignificant whether primary neonatal care is performed by obstetricians or pediatricians as long as the postnatal transfer is organized by a pediatric transport team.
A comparison of data for infants transported to pediatric hospitals in Munich and in Southern Bavaria shows some differences between these two regions.
1. Upon admission to Munich hospitals, 42.9% of infants were ventilated, 13.2% of the nonventilated infants had RD, i. e., more than 50% suffered from respiratory problems and two thirds of these required ventilatory support. Although the incidence of neonatal respiratory failure in the region of Southern Bavaria was equally high (51.9%) and "morbidity" on admission was also similar the incidence of ventilatory support was much lower (20.9%). Apparently the policy for artificial ventilation in the therapy of babies with RD varied from region to region. 2. The mortality of the PAT-group in Munich was lower than in Southern Bavarian (14.1 vs. 21.2%). This may perhaps be related to the available resources, as well as obstetric performance, pediatric skill, and distance from maternal to neonatal departments. These aspects could not be analyzed in this retrospective study.
Discussion
The study demonstrated that patterns of primary care of high-risk infants differ from region to region especially in regard to availability of a skilled pediatrician at birth. There is, however, no alternative to unbroken and expert care for the baby from the time of delivery until discharge. We believe that a pediatrician trained in neonatalogy is best able to provide all the needs of neonatal care.
The data in the table show that neonatal transport teams often arrived at the maternity hospitals after delivery had taken place. In the Munich area this happened in about 25% of cases, and in the Southern Bavaria in about 40%. This is not surprising. Neonatal transport systems were not established to take care of emergencies in obstetric departments. The longer the distance between the obstetric and the pediatric clinic, the earlier the transport team has to be informed. Even in a perinatal center it takes about 15 minutes for the pediatrician to arrive in the delivery room and to prepare the essential facilities for resuscitation. It is clear that a pediatric transport team must either wait around in the delivery room for minutes to hours, or risk arriving too late occasionally. The fact that the Munich transport team arrived in time more often than the regional rescue teams can be explained by the shorter distances to the maternity hospitals. In Munich, they are within a radius of 30 km and can be reached within about 30 minutes. In the other regions, rescue teams have to cover distances up to 103 km. It is evident that it is frequently impossible to arrive on time in emergency cases.
Neonates born in perinatal centers in Munich had a better outlook for survival than babies referred from outside, regardless of whether they had had continuous care by a pediatrician or not. Although morbidity on admission was lower in the "outborn" group, the neonatal mortality was at least twice that of the "inborn" group. The high incidence of RDS in "outborns" may perhaps reflect a lower standard of obstetric care, which later led to increased neonatal mortality. An unpublished assessment of pediatric clinics in Southern Bavaria revealed deficits in the size and qualification of medical and nursing staffs. Even in Munich with three University pediatric hospitals, mortality rates of LBW infants are high. We must assume that the risks of transportation of LBW infants are fairly high. Our data support the conclusion that LBW infants benefit from antenatal maternal transport and birth in a perinatal center [4, 5, 6, 8, 9, 14, 15] .
It is interesting that continuous pediatric care from the time of delivery did not improve survival rates of "outborn" infants transported to a Mu-nich hospital or to a regional pediatric department after birth. This is surprising since in Munich perinatal centers the presence of pediatric staff at birth contributed to decreased mortality rates.
This can be explained in two ways: The skill of the pediatricians in the transport teams did not exceed that of the obstetricians. This might be true in some cases: It is impossible to send the most experienced neonatologist to all high risk deliveries in outlying hospitals. However, in general the staffing and skill of neonatal transport teams are quite good.
It is more likely that the benefits which can be provided by a pediatrician at birth have been overestimated and the risks of transport have been underestimated. Environmental and/or unpredictable influences affecting the neonate during transit may undo the work of the pediatrician in the delivery room [2, 16] . Although in the last few years there has been an improvement in the monitoring of infants in the ambulance, there has been no change in the specific environmental factors of transportation (i.e., ambulance cars, incubators, traffic, road conditions) which could make transport safer for vulnerable LBW infants. However, it is possible that the neonatal outcome would have been even more unsatisfactory without primary pediatric care.
Conclusions
The present study demonstrates that the effectiveness of neonatal rescue systems is limited. When high risk is predictable, especially in cases of threatened birth before 33 weeks of gestation, the mother must be referred to a perinatal center early enough to arrive before birth. In these centers comprehensive maternal-fetal-neonatal services are available around the clock. Special transport systems are, nevertheless, necessary for unpredictable emergencies, i. e., deliveries of sick or malformed newborns. All services should be regionalized to improve effectiveness. A system of regional perinatal centers must be established before a high risk maternal transport system can be installed.
Summary
In order to assess the effectiveness of neonatal transport systems, morbidity on admission and early neonatal mortality of low birth weight infants below 2000 gm were studied. This volume groups together latest conceptual developments and ongoing designs for antagonists in all groups of steroid hormones at the pharmacological, biochemical, and clinical level. New biochemical and immunocytochemical approaches to probe the nature of receptor localization and function have been reviewed as well. The influence of antisteroids in modifying behaviour, steroid hormones in insects, and the approach of idiotype selection to study hormone action, have been included to give the volume even wider appeal.
All authors are active in the fields in which they have contributed and the collection of papers by experts under one single cover provides the opportunity to glance at material one would not otherwise read. It is certain that this multidisciplinary approach will lead to the cross fertilization of ideas so necessary for further conceptual and practical effort to dissect the receptor and use it to alleviate disease.
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